In today's business environment, one of the most popular methodologies used to allocate manufacturing overhead cost (MOC)s on products is " Step-down Allocation Method". In this methodology, transferring of manufacturing overhead costs from supplementary cost centers to primary cost centers are made considering specific rules (Can, 2003:92). Also, after manufacturing overhead costs accrued in one of the supplementary cost centers are allocated to other cost centers, they can not again be allocated again (Üstün,1994:251). Consequently, sum of manufacturing overhead costs is gathered all together in primary cost centers to be allocated (Altuğ, 2001:225). However, in these situations, from which of cost center to start allocation becomes an important subject. Here, the sequence of allocation plays two important roles and has two different effects. The first effect of sequence of allocation is on cost centers by means of cost planning and control. The second effect is on product parties by means of production planning and product costing&pricing.
INTRODUCTION
As known, one of the fundamental aims of cost accounting is to determine total and/or per-unit product costs. Cost accounting focuses on cause-effect relationship between costs and products in sequence to allocate production costs to products. In situations in which this relationship naturally exist or can be determined without any problem, costs are allocated to products directly. So, these kinds of costs are called as direct costs. The other costs related with production but remaining out of direct costs are called as manufacturing overhead costs. Manufacturing overhead costs (MOC) are mostly heterogeneous and progressive costs, and because of this reason they are unstable, difficult to plan and control.
The allocation of manufacturing overhead costs such as direct material and direct labor costs on products are made by using cost centers and rational allocation bases (ABs) related with these cost centers in a few stages. In the first stage, a connection between manufacturing overhead costs and cost centers are established via allocation bases and manufacturing overhead costs are allocated to primary cost centers (PCCs) where the production is made, and to supplementary cost centers (SCCs) where production is supported. This stage is called as first allocation.
The allocation of manufacturing overhead costs on products can only be made via primary cost centers. Because products subject to main operating area of any production company are actually produced in primary cost centers. However, supplementary cost centers indeed refer to only back-up operations and/or services required for a healthy production. So, manufacturing overhead costs accrued in supplementary cost centers have to be transferred to primary cost centers by any means in a rational way. This stage, in brief, is called as second allocation. In literature, there are several allocation methodologies such as (i) simple (direct), (ii) step-down, (iii) mathematical and (iv) planned allocation method (Bursal and Ercan,1997:207; Akdoğan, 2006:364) .
The fundamental point of these methodologies is that when the easiness of the application of the methodology increases, its sensitivity in cost allocation decreases.
For example, as to be come out of its title, the easiest methodology to be applied is the simple (direct) allocation methodology (Barfield et al.,1994:225) . However, in simple allocation, the turnovers of benefits and services between supplementary cost centers definitely are not considered and manufacturing overhead costs are directly transferred to primary cost centers (Garrison at al.,2008:169) . However, in mathematical allocation methodology, the complexity of application increases. In this methodology, manufacturing overhead costs are allocated by considering the turnovers of benefits and services between supplementary cost centers via simultaneous equations.
So, it is possible to mention that mathematical allocation methodology is relatively hard to apply, but gives more accurate results and here the allocation is more sensitive. This sensitivity has important effects on evaluation of success of products, product and cost center planning&control. Also, the application of such a complex methodology may have greater importance especially in corporations that have many cost centers and have a wide range of production.
In this study, one of the above mentioned allocation methodologies; "Step-down allocation methodology" is discussed.
DETERMINING THE ALLOCATION SEQUENCE IN STEP-DOWN ALLOCATION
As step-down allocation methodology is not included in ERPs and in cost accounting modules in software packages related with accounting, and/or because of the difficulty in determining an appropriate sequence about costs for each cost calculation period, application related with step-down allocation is mostly rare.
"
Step-down allocation methodology" is more sensitive considered to simple (direct) allocation methodology.
Step-down allocation methodology considers the turnovers of benefits and services between supplementary cost centers. The reason why this methodology is called as step-down is that it allocates manufacturing overhead costs to primary cost centers not directly and at one time, but step by step. So, it is not easy to apply this methodology such as simple allocation methodology. In step-down allocation methodology, the allocation of costs is made according to specific rules as mentioned below :
The accrued manufacturing overhead costs in supplementary cost centers are allocated only one-time. The allocated manufacturing overhead cost remains "out of the game" (Can,2003:92) . Supplementary cost center does not participate manufacturing overhead costs of itself (Horngern at al.1999:148) .
In step-down allocation methodology, it is so important to choose the supplementary cost center from which the allocation will be started. In here, the last remaining supplementary cost centers participate manufacturing overhead cost share from the firstly allocated supplementary cost centers. So, the firstly allocated supplementary cost centers will not participate manufacturing overhead share of themselves from last remaining supplementary cost centers as they are out of the game, as mentioned before. The sequence of allocation of costs and an accurate choice of supplementary cost centers play a very important role in this methodology.
Though the rational determination of allocation sequence in step-down allocation method is so vital, it is obvious that this problem is mostly ignored in literature of cost accounting. In most of the related published books and articles, there is only a little bit or a very limited piece of information about the allocation sequence of costs.
The fundamental criteria determining the allocation sequence in step-down allocation methodology is given below:
Amount of manufacturing overhead cost criterion: According to this criterion, the allocation of supplementary cost centers starts from the cost center that has the highest amount of manufacturing overhead cost and this sequence continues till the end of the allocation (Büyükmirza, 2003:212; Karakaya, 2004:322) .
Number of cost centers criterion: According to this criterion, the allocation of supplementary cost centers begins with the supplementary cost center that serves the most benefit and service to the other cost centers (Howe, 1969:108; Dearden, 1973:29; Horngern, 1982:420; Hacırüstemoğlu, 1995:170; Yükçü, 2007:261; Gürsoy, 1999:121; Atamanalp et al., 2000:222; Civelek, 2000:130; Küçüksavaş, 2002:190; Kartal, 2003:109; Karakaya, 2004:322; Akdoğan, 2006:374; Haftacı,2009:194; Barfield et al.,1994 :225 Horngern et al.,1999 and the allocation goes on considering this criterion till the allocation ends.
Combined criterion: This criterion determines the allocation sequence considering the two above mentioned criteria, respectively. It can be applied in two different ways:
o The allocation sequence is tried to be determined according to the number of cost centers (Yükçü, 1998:216; Atamanalp et al., 2000:222; Kartal, 2003:109) . In presence of any equivalence in number, the sequence of allocation is then determined by taking the -highest-amount of manufacturing overhead costs into consideration.
o In situations in which the amounts of manufacturing overhead costs are equal -that this possibility is very low-, the decision is made according to any other criteria mentioned here.
Percentaged weights criterion: According to this criterion, benefits and services that supplementary cost centers receive from each other are taken into consideration in percentages. Percentaged weights criterion can be applied in two different ways as horizontal and vertical percentages:
o The horizontal sums of percentages represent the total amount of manufacturing overhead costs shares of supplementary cost centers that are to be allocated to other supplementary cost centers. The allocation sequence here is made beginning from the highest percentage to the lowest one (Horngern, 1982:421; Civelek, 2000:130) .
o The vertical sums of percentages represent the shares of manufacturing overhead costs of that the supplementary cost centers will receive from the other supplementary cost centers. Here, the allocation sequence is opposite of the horizontal percentages, that is the allocation begins from the lowest percentage to the highest one.
Allocation effect criterion: This criterion refers to a little bit more complicated and subjective process. Firstly, an allocation simulation is formed in sequence to see the effects of various allocation sequences. Then, according to the results, the sequence of allocation that is thought to have the most powerful allocation effect is preferred.
AN APPLICATION ABOUT STEP-DOWN ALLOCATION METHODOLOGY
In CAN Production Company that has four supplementary cost centers (SCCs) and three primary cost centers (PCCs), three kinds of products named X, Y and Z, respectively, are produced. The Company's total sum of actual manufacturing overhead costs in November is 42,750,950 TL. The allocation of manufacturing overhead costs to cost centers as the result of 1 st allocation are given below: The benefits and services that supplementary cost centers produce and/or support are expressed by allocation bases (ABs) and measures: The capacity volumes of primary cost centers are as given below: And the amount of sales (net), actual direct costs, production and sales quantities of the products are as mentioned below: 
Cursory Allocation
If step-down allocation methodology is conducted cursory, that is without considering any allocation sequence; the conclusion is as given in Table 4. In the Table 4 , cost allocation, the allocation of supplementary cost centers has not been made according to any criteria and not any rational assumptions have been made. The allocation has been made in sequence of 1-2-3-4. Most of published books and articles about step-down allocation methodology depict the subject like this. 
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Allocation According to the Amount of Manufacturing Overhead Costs
In situation in which step-down allocation methodology is conducted according to criterion of amount of manufacturing overhead costs, the allocation should be made beginning from the supplementary cost center with the highest amount of manufacturing overhead costs to the lowest one as presented below:
In the Table 5 , above allocation, supplementary cost centers are allocated in sequence of 2-1-4-3; that is from the highest amount of manufacturing overhead costs to the lowest one. As obviously seen, both shares of manufacturing overhead costs and calculated manufacturing overhead costs' allocation ratios in cost centers differ.
Allocation According to the Number of Cost Centers
If step-down allocation methodology is conducted according to the number of cost centers, the below given result is achieved:
In the Table 6 , the underlying reason about the allocation sequence of 4-3-1-2 is that the 4 th cost center produces benefits and services to other cost centers the most in number. However, most of the time it is not possible to make judgments considering just only this criterion. So, in alike situations it is recommended to refer other criteria in determining the cost allocation sequence.
Allocation According to the Combined Criterion
Allocation according to the combined criterion necessitates the usage of 3.2. and 3.3. criteria. However, first of all it has to be decided to choose one of these criteria. The example of application of the study can be conducted according to the combined criterion as given in Table 7-8  In the Table 7 -8, as seen, the sequence of allocation is as 4-1-3-2. This sequence is because of that the 4 th supplementary cost center provides benefits and services to other supplementary cost services the most in number. However, as the 1 st and 3 rd supplementary cost centers provide benefits and services to other cost center equally in number. After this point, the allocation sequence has been determined according to the amount of manufacturing overhead costs of cost centers (1 st SCC and 3 rd SCC, respectively). ,766, 9,766, 9,766, 9,766,190 190 190 190 488,310 1,464,929 0 2,929,857 976,619 3,906,476 9,766, 9,766, 9,766, 9,766,190 190 190 190 13,939, 13,939, 13,939, 13,939,572 572 572 572 14,114, 14,114, 14,114, 14,114,183 183 183 183 14,697, 14,697, 14,697, 14,697,196 196 196 196 42,750, 42,750, 42,750, 42,750,950 14,284, 14,284, 14,284, 14,284,457 457 457 457 13,216, 13,216, 13,216, 13,216,900 900 900 900 15,249, 15,249, 15,249, 15,249,593 593 593 593 42,750, 42,750, 42,750, 42,750,950 
AN EVALUATION ABOUT THE IMPORTANCE OF CRITERIA DETERMINING THE ALLOCATION SEQUENCE IN STEP-DOWN ALLOCATION OF MANUFACTURING OVERHEAD COSTS
759
Allocation According to the Percentaged Weights Criterion
As mentioned before, allocation according to this criterion can be conducted basically in two ways. As seen in the table below, the sequence of allocation is as 4-1-2-3 according to the sum of refined horizontal percentages and as 1-3-4-2 according to the sum of refined vertical percentages. Refining process can be made in two ways:
1. After calculating the percentages, if there is, the own percentage of each supplementary cost center is subtracted and refined value is calculated. This is the most practical way.
2. Before calculating the percentages, if there is, the own share of each supplementary cost center is subtracted and the refined values are calculated from the start point of refined shares. Though this is not so practical, it gives more healthy results. 14,240, 14,240, 14,240, 14,240,378 378 378 378 13,302, 13,302, 13,302, 13,302,312 312 312 312 15,208, 15,208, 15,208, 15,208,261 261 261 261 42,750, 42,750, 42,750, 42,750,950 According the refined vertical percentages, the cost allocation is as below: 6, 755, 920 TL 3, 957, 810 TL 5, 549, 380 TL 9, 766, 190 TL 5, 690, 900 TL 6, 713, 470 TL 4, 317, 280 TL 42, 750, 12,609, 12,609, 12,609, 12,609,794 794 794 794 4,728,673 1,576,224 6,304,897 12,609, 12,609, 12,609, 12,609,794 14,394, 14,394, 14,394, 14,394,212 212 212 212 12,984, 12,984, 12,984, 12,984,744 744 744 744 15,371,9 15,371,9 15,371,9 15,371,995 95 95 95 42,750, 42,750, 42,750, 42,750,950 
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As it is seen, even the application of the criterion of percentaged weigths may give different results in itself.
Allocation According to the Allocation Effect Criterion
As mentioned before, this criterion refers to a more complicated and subjective process. Firstly, an allocation simulation is formed in sequence to see the effects of various allocation sequences. Then, according to the results, the sequence of allocation that is thought to have the most powerful allocation effect is preferred and allocation is made according to this sequence.
In below, the allocation sequence is determined as 3-4-2-1 and allocation has been conducted according to this sequence. However, as a specification of this criterion, it is not possible that the allocation sequence choice is objective. Here, how the choice of allocation sequence is made can be explained by subjective judgments of decision-makers. Also, this choice may be a result of company's expectations and interferences. This allocation methodology is extremely subjective. However, as the simulation shows the effects and consequences of allocation previously, it is definitely not casual, but a very rational choice and prevents possible surprises. 3, 957, 810 TL 5, 549, 380 TL 9, 766, 190 TL 6, 755, 920 TL 5, 690, 900 TL 6, 713, 470 TL 4, 317, 280 TL 42, 750, 15, 017, 346 TL 14, 697, 196 TL 15, 244, 270 TL 15, 249, 593 TL 15, 208, 261 TL 15, 371, 995 TL   T  T T  TOTAL OTAL OTAL OTAL 42, 750, 949 TL 42, 750, 951 TL 42, 750, 950 TL 42, 750, 950 TL 42, 750, 950 TL 42, 750, 950 TL Allocation overhead rates calculated for primary cost centers according to different criteria are given below: The differentiation of allocation ratios also causes shares of manufacturing overhead costs to the product parties. The shares of product parties that will be charged of manufacturing overhead costs are given below:
CONCLUSION
It is known that the origins of cost accounting are not as old as the origins of accounting itself. It is also obvious that the theory of cost accounting is not efficient and effective for today's contemporary businesses' needs and desires, as it is designed for the requirements of old-fashioned manufacturing companies. The cost structures of today's manufacturing companies shift from direct costs to indirect costs day by day. Consequently, the allocation of manufacturing overhead costs to products has become the major area of interest in accounting. This has led the businessmen -operating especially in capital/technology/knowledge intensive companies-to focus more on cost accounting, and the concept "cost management" has changed into a wider concept "strategic cost management".
In this study, step-down allocation methodology is discussed by an example of application. The main difficulty of the step-down allocation methodology is to determine from which supplementary cost center the cost allocation will start. For this reason, this study mostly focuses on the mentioned difficulty.
In this study, additional criteria used to determine the sequence of allocation have been developed. And the previously used and newly developed criteria have been both discusses under a numerical application. The seven different criteria in this study have been presented in the table given below: Table 15 .
: Evaluation of Criteria Used to Determine the Allocation Sequence
The above mentioned criteria have important causes and effects on cost planning and control of cost centers.
These criteria have also important causes and effects on product costing and product pricing. The results of this study is more important for high-tech companies of that the profit margins are relatively low; products are more differentiated; cost centers are many in number and manufacturing costs are relatively high.
In especially production companies in which profitability margins are relatively low, that have a wide range of product variety and that uses high technological equipments in production stages, the causes and effects mentioned above may be relatively vital for the survival of the company. Such companies should have to:
First of all, manufacturing overhead costs should have to be determined properly and manufacturing overhead costs that can not be ascertained within a short period should have to be estimated in a realistic manner, Cost centers should have to be determined considering both cost planning (by means of planning and control) and responsibility accounting perspectives of the company, and Allocation bases that represent the relations in a rationalist, coherent and realistic manner should have to be chosen.
Finally, it is recommended for the production companies to understand the importance of allocation sequence of the costs that they bear in production stages properly.
